What is the role of erythropoietin in acute myocardial infarct? Bridging the gap between experimental models and clinical trials.
Erythropoietin (EPO) is the main hormone that regulates erythropoiesis. Beyond its well-known hematopoietic action, EPO has diverse cellular effects in non-hematopoietic tissues. It has been shown to inhibit apoptosis by activating pro-survival pathways in the myocardium, to mobilize endothelial progenitor cells and to inhibit migration of inflammatory cells. EPO has also been shown to have potent pro-angiogenic properties. Numerous experimental data support the cardioprotective effects of EPO in animal models of acute myocardial infarct (AMI). However, these findings are not supported by recent clinical trials designed to investigate the safety and efficacy of EPO in patients with AMI. In this article, we begin by providing a comprehensive review of the cardioprotective effects of EPO in experimental animal models and the molecular mechanisms underlying these effects. We then discuss the EPO data obtained through clinical trials. We compare similarities and differences between the animal and human studies as well as between the different clinical studies in terms of sample size and study design including the dose, the route and the timing of administration as well as confounding factors such as comorbidities and concomitant treatments. Finally, we question the gap between the experimental and the translational clinical data and propose further developments to address these discrepancies and clearly evaluate the role of EPO in the clinical setting of MI.